Comparative [corrected] codon usage between the three main viruses in pestivirus genus and their natural susceptible livestock.
Classical swine fever virus, bovine viral diarrhea virus (BVDV), and border disease virus can cause serious livestock diseases. The relative synonymous codon usage value, the "effective number of codons" (ENC), the ratio of K(s) value to K(a) value and the principle component analysis were employed to analyze the genetic characteristics of open reading frame (ORF) and the four genes (the N(pro), Erns, E1, E2 genes) of the three viruses and the relationship of codon usage pattern between each virus and its most common host. The amount of under-represented codons is larger than the amount of over-represented ones in ORFs or the four genes of the three viruses. The ENC value and the ratio of K(s)/K(a) for each gene show that mutation pressure plays a role in their evolutional processes. In addition, the evidence that selection from the natural host might influences the codon usage patterns of virus is found in the differences of codon usage patterns of ORF and Erns gene of BVDV strain ZM-95 isolated from domestic pig and those of the rest of BVDV strains isolated from cattle. These results indicate that although a strong mutation pressure from the three pestiviruses takes part in their evolutional processes by the alternation of synonymous codons, translation selection from the susceptible livestock on some genes should not be ignored. The codon usage pattern of the three pestiviruses is a result caused by the equilibrium of mutation pressure from virus and translation selection from its host.